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tj  abstract  An  analysis  was  made  of  the  decadal  ice  conditions  in  the  South' 
ern  Okhotsk  Sea  as  observed  alonr  the  coast  of  northern  Hokkaido,  in 
relation  to  the  strength  of  the  northeasterly  winds  over  the  Kamchatka 
Penninsula,  the  Okhotsk  Sea,  and  adjacent  areas  the  last  50  years  I92I- 
1970.  The  results  were  then  compared  to  the  ice  conditions  off  Iceland 
(Greenland  Sea)  and  also  the  frequency  of  icebergs  off  Newfoundland. 

It  is  found  that  the  severity  of  the  ice  conditions  in  the 
southern  Okhotsk  Sea  are  related  to  the  strength  of  the  northeasterly 
winds  in  winter,  the  decade  with  the  lightest  ice  conditions  (1931-40) 
beinp  associated  with  weaker  northeasterlies ,  and  the  decade  with  the 
heaviest  ice  conditions  (l°4l-50)  with  stronger  northeasterlies  than  in 
the  other  decades  of  the  period. 

The  ice  conditions  in  the  southern  Okhotsk  Sea  bear  only  a 
moderate  relationship  with,  the  ice  conditions  off  Iceland.  The  decade 
with  very  lifht  ice  conditions  in  the  southern  Okhotsk  Sea  (1931-40) 
coincided  with  very  lipht  ice  conditions  off  Iceland,  but  "he  decade 
19^1-70  with  the  heaviest  ice  conditions  in  the  last  50  years  off 
Iceland  was  only  moderately  severe  in  the  southern  Okhotsk  Sea.  Also 
this  decade  was  the  lightest  on  record  off  Newfoundland,  with  only  151 
berrs  per  year  as  compared  with  2 51  berys  in  the  decade  1951-60  and 
431  on  the  average  in  the  three  decades  which  preceded  them. 
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Coherent  Delineation  of  Clinatic  Changes  over  the  North  Facific 
Ocean.  Ice  in  the  Southern  Okhotsk  Sea. 

By  I.  I.  Schell  and  E.  N.  Sabbagh 

In  reviewing  the  literature  on  clinatic  changes  over  the 
oceans  we  find  most  attention  given  to  the  North  Atlantic 
Ocean.  The  recent  increased  availability  of  data  from  the 
North  Pacific  r.akes  it  possible  to  give  attention  also  to 
this  ocean  by  investigating  the  possible  changes  in  the  atmos¬ 
pheric  circulation  and  the  changes  in  other  elements  with 
long  records  of  observation  that  form  an  integral  part  of  the 
circulation  system,  specifically,  the  ice  in  the  southern 
Okhotsk  Sea  as  observed  from  a  point  along  the  northern  coast 
of  Hokkaido  (Abashiri). 

Ice  in  the  Southern  Okhotsk  Sea. 

The  record  of  ice  along  the  northern  coast  of  Hokkaido 
(Abashiri)  goes  back  to  1392.  Ice  first  appears  at  Abashiri 
on  the  average  January  14  and  is  last  observed  April  22. 

The  decade  with  the  least  duration  of  the  ice  at  Abashiri  was 
the  decade  1931-40  with  88.4  days  on  the  average  per  year, 
and  that  with  the  longest  duration,  the  decade  1941-50  with 
104.7  days  (see  Table  1). 

As  was  shown  by  Apakawa  (1973)  (see  also  Schell,  1972), 
heavier  than  usual  ice  conditions  along  the  northern  coast  of 
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Hokkaido  develop  with  acronger.  and  lifter  than  usual  ice 
conditions  with  weaker  northeasterly  wines,  and  we  nay  assune, 
with  chances  in  the  intensity  of  the  Aleutian  Low  and  the 
Kie-h  over  northeastern  Siberia. 

Since  the  average  onset  of  the  ice  along  the  northern 
coast  of  Hokkaido  (Abashiri)  is  mid-January.  we  can  take  as 
a  rough  neasure  of  the  strength  of  the  northeasterly  winds 
over  the  hanchatka  Penninsula  and  the  Okhotsk  Sea,  the  winter 
pressure  difference  between  160°E,  50°::,  and  14o°E,  70°f: 
each  decade  beginning  with  1921-30  (fif:s.  Data  m 

pressures  for  the  earlier  decades  were  too  uncertain  to  be 

used  in  our  analysis.  Table  1  shows  noderate  agreement  with 

the  strength  of  the  northeasterly  winds  over  the  region. 

Thus,  the  difference  in  pressure  fnr  j 

pressure  lor  the  decace  I93I-40  with 

the  shortest  duration  of  ice  along  the  northern  coast  of 
Hokkaido  was  21.4  mb.  as  compared  with  the  difference  of  23.5 
mb  for  the  decade  1931-40  with  the  longest  duration. 

CSlHiSSljat^t^o^off  Iceland  (Greenland  Sen'  and  the 
frequency  of  iceberrs  off  Newfoundland. 

Following  the  widespread  amelioration  of  the  climate 
including  lighter  ice  conditions  off  Iceland  with  its  peak 
in  the  1030's,  a  worsening  of  clip, ate  begain  in  the  form  of 
a  downturn  in  te,  perature  in  many  regions  including  a  moderate 
in  the  ice  off  Iceland  in  the  decade  1941-50  and 
with  a  Sharp  increase  also  in  the  duration  of  the  ice  in  the 
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Fip.  2.  December-February  1930/1-1939/0  Fressure  and  Fressure 
Difference,  160°E,  50°N  to  140°E,  70°, N  (nb).  Duration  of  ice 
at  Abashiri:  88. 4  days. 


?.  3.  December-February  1940/1-1949/0  Fressure  and  Pressure 
Difference:  i60°E,  50°N  to  14o°E,  ?oV(mb).  Duration  of  ice 
at  Abashiri:  104.7  days. 


Fip-.  4.  December-February  1950/1-1959/0  Pressure  and  Pressure 
Difference:  l60°Et  50°N  to  140°E,  70°N  (mb).  Duration  of  ice 


at  Abashiri:  94.6  days. 


5-  Decenber-February  1960/I-I969/O  Pressure  and  Pressure - 

Difference:  160°E,  50°N  to  14o°E,  70°N  (mb).  Duration  of  ice 
at  Abashiri:  96,  Q  days. 
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Table  1.  Tee  Conditions  in  the  Southern  Okhotsk  Sea.  Duration 

in  Days  (Ice  observed  at  Abashiri)  and  Decenber-February 

Strength  of  the  ncrtheasterlies  (Fressure  Differences  J.6o°E, 
50°N  to  140°E,  70°il). 


Decade* 

I892-I900 

1901-1910 

1911-1920 

1921-1930 

1931-1P40 

19^1-1950 

1951-1960 

I96I-I970 


Duration 

days 

99.9 

89.7 

102.4 

99.1 

88.4 

104.7 

94.6 

96.8 


Pressure  Diff.** 
mb 


22.1 

21.4 

23.5 

21.6 
22.9 


*  Includes  December  of  the  preceding  year. 

**  Pressure  data  for  earlier  aerea. 

r  earner  decades  too  sparse  to  allow  a 

computation 


ln  the  Okhotsk  Sea  in  the  sane  decade  „,t- 

with  the  ,  lnf  xt  the  d«ade 

with  the  longest  duration  of  the  ice  in  the 

e  lce  ln  the  period  of  record 
However,  while  the  worst  ice  condit- 

,0  „  lce  condltions  of  Iceland  the  last 

50  years  were  observed  in  the  l9£0-s  fEvth 
.  s  Uythorsson  and  sie- 

tryg^sson,  1070)  th<=  .. 

'70)'  the  duratl°"  of  ice  at  Abashiri  that 
decade  was  only  noderate  (06.8  days)  and  the  f 
iceberg  ^  >  nd  the  frequency  of  the 

:  V  Wdland  °nly  151  ~  --  the  least  in  the 

7  yearS-  ThiS  ln—  for  periods  as  short  as 

cade,  the  changes  in  ice  conditions  are  not  necessarily 

coherent  with  each  other  in  all  regions  in 

Faerr i  •  >  •  -  '  ln  a^reement  with 

,  Pr“Cll)le  that  sh-ter  the  duration  of  a 

climatic  change,  the  smaller  the 

similarly  affected  (I950). 
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